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Abstract 



PURPOSE:To enable temp, measurement at many 
points in a living body with simple and inexpensive 
constitution by connecting plural piezoelectric 
vibrators having respectively different resonance 
frequencies at a specific temp, in parallel with an 
antenna coil. COIMST[TUTiON:Crystal resonators 
X1-X5 having respectively different resonance 
freqencles at a specific temp., for example, 38 deg.C 
are connected in parallel with an antenna coil L. The 
probe for measurement constituted in such a way is 
embedded into a living body and electromagnetic 
energy of a prescribed frequency is applied via the 
antenna coil L to the resonators X1-X5. The 
electromagnetic wave absorption when the 
resonators resonate is observed, 
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Specification 

1. Title of Invention 

probe for inside the body temperature measurement 

2. Claim (s ) 

probe which connects piezoelectric vibrator to antenna *coil 
in inside the body , the electromagnetic energy of specified 
frequency through aforementioned antenna *co!l , is given to 
theaforementioned piezoelectric vibrator from pad 
aforementioned in vitro and when this resonance doing, 
aforementioned electromagnetic energy absorption is 
observed or orimmediately after discontinuing emission of 
aforementioned electromagnetic energy 5 at time of inside the 
body temperature measurement method which observes 
residual sound , As resonant frequency in predetermined 
temperature designates piezoelectric vibrator of 
aforementioned probe as piezoelectric vibrator of respectively 
different plurality , these probe . for inside the body 
temperature measurement whichdesignates that you connect 
to series in aforementioned antenna *coil as feature 



3. Detailed Description of the Invention 

this invention regards probe in order to measure temperature 
of probe 3 in particular inside the body for inside the body 
temperature measurement without using cable which connects 
outside the inside the body . 

Until recently in order to measure temperature of inside the 
body section.research on biology > medicine or with therapy 
etc of especially cancer as objective method which 
temperature measurement is done is proposedburying without 
non power supply probe which is packed and connecting 
between measuring apparatus of in vitro with wired in long 
period inside the body . 

probe which connects crystal oscillator to antenna *coit as 
temperaturemeasurement method an above-mentioned way as 
in desired position of inside the body pad * or this is let flow 
into digestive organ in surgical , electromagnetic energy of 
necessary frequency is emitted from in vitro and through 
theaforementioned antenna *coil , is given to aforementioned 
crystal oscillator and thisdoes resonance time It observes 
energy absorption, or immediately after discontinuing 
theemission of aforementioned electromagnetic energy , there 
is a technique which throughaforementioned antenna *coil , 
receives residual sound of aforementioned crystal oscillator . 

But regarding to above-mentioned any method s as for probe 
which youuse because of those which have single 
piezoelectric vibrator which possesses specific temperature - 
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frequency characteristic , with probe of 1 temperature 
measurement as for pointwhich it can do with just 1 point , 
When to be wide heat therapy of cancer which transfer is 
done line itmakes cup in in particular inside the body 7 it is 
necessary embedding to do multiple probe there was a defect 
that also pain which quite is given to thetroublesome 
furthermore patient becomes great ones. 

As for this invention being something which can be made in 
order to remove defect of conventional probe an 
above-mentioned way, resonant frequency in thespecific 
temperature piezoelectric vibrator of respectively different 
plural designates that probe for inside the body temperature 
measurement which is connected to series in aforementioned 
antenna *coil is offered as objective , 

Below, this invention is explained in detail with principle and 
drawing which shows Working Example . 

Figure 1 is circuit diagram which shows configuration of 
probe whichrelates to this invention T 

Namely, as for XI to X5 resonant frequency in specific 
temperature , for example 36* these Issomething which is 
connected to series in respectively antenna *coil L with + 
5deg Ycut crystal oscillator of respectively 10, 000MHz 3 
lQ.OlGMHz , 10.040MHz , 

As for crystal oscillator of cut *angle an above-mentioned 
way when temperature changes 1 * > resonant frequency as 
though it shows in Figure 2 , is somethingwhich almost 1 
KHz variation is done. Then as though it shows in 
above-mentioned Figure 1 , configuration the probe which is 
done in inside the body desired position pad, When 
electromagnetic wave of specified frequency , for example 
10.012MHz is emitted to aforementioned antenna *coil L 
from in vitro that it was observed with energy detector which 
configuration does outside the body measuring apparatus 
where energy absorption in this said frequency abbreviates 
^minute explanation discernment if supposition it does, as for 
this asthough it is clear from aforementioned Figure 2 , 
periphery temperature of theaforementioned crystal oscillator 
X2 38 * being detection It will understand that fact that it 
does is meant. 

At time of technique and this , aforementioned crystal 
oscillator XI 48 *or X3 28 * means also fact that is, but if 
range of the temperature which tissue of for example human 
body can withstand is referred to, itprobabfy is 
self-explanatory for these possibility not to be possible. 



If probe of this invention is applied to temperature 
measurementmethod which utilizes residual sound of also, 
piezoelectric vibrator s also it probably isclear for attenuation 
vibration of oscillator which resonance is made the specified 
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frequency which is given In same way from outside io be 
observed. 
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By way as for probe which relates to this invention this in the 
surgical in inside the body pad * being in thing, as though it 
showsin Figure 3 s it is necessary for body tissue and 
conformity mrthermoreio encircle well relatively with flexible 
plastic C, relatively it is somethingwbere it becomes possible 
to arrange each piezoelectric vibrating hand freelyin desired 
temperature measurement point, by fact that thus itdoes. 

On one hand, making use of which of method which is 
givensimultaneousiy with method which sequential gives 
electromagnetic energy ofvarious frequency as method of 
electromagnetic wave emission to aforementioned antenna 
*coil L according to former well device becomes simple 
inexpensive and according to the latter device becomes 
complicated expensive >buf temperature measurement of 
multiple points will become possible in short time . 

Furthermore regarding to above-mentioned Working 
Example , piezoelectric vibrator in the crystal oscillator , in 
addition number was designated as 5, but there is not 
ainevitabillty where this invention is limited in these 
completely and asfor can selecting also quantity of types , of 
oscillator freely with application it is not necessary to say- 
As though always it is not necessary to be a linear and 
theaforementioned antenna *coil in center or branch it does 
either the geometry of also, probe in radial according to 
application 9 it is possibleto be something which arranges 
piezoelectric vibrator . 

Furthermore it designates aforementioned piezoelectric 
vibrator line and theaforementioned antenna *coil as 
separation connection unrestricted structure and temperature 
sensor barrel piezoelectric vibrator line in inside the body 
deep part , arranging theaforementioned antenna *coil in body 
surface vicinity , sensitivity it Improves, it ispossible through 
attachment for connection , to connect theaforementioned 
both . 

Because as for probe for inside the body temperature 
measurement which relates to this invention asthough above 
you explained, because only configuration it is 
somethingwhich functions, as configuration It can make quite 
simple inexpensive , itbecomes possible with single probe to 
measure temperature of multiple point of Inside the body 
among short time , when researching on biology or 
medicine ,data recovery If efficiency is case where 
furthermore moist heat therapeutic method of in particular 
cancer which improves is done is applied to temperature 
monitoring system , because it becomespossible to arrange 
probe with surgery of little several times vis-a-vis cancer 
tissue which transfer is turned to inside the body vanousparts 
when extremity does pain which is given to patient > the 
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therapy doing multiple transfer cancer simultaneously it is 
something which showsconsiderable effect. 



4 t Brief Explanation of the Drawing (s ) 

As for Figure 1 as for circuit diagram , Figure 2 which shows 
basic constitution of probe which relates to this invention as 
for figure and Figure 3 whichexplain temperature 
measurement principle it is a sectional view which shows one 
Working Example of probe which relates to this invention . 

XI to Xn***piezoelectric swing Reiko. 

L***antenna *coil 

patent applicant Saito Yoshiaki 

Same Toyo Communication Equipment Co., Ltd. 
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